Undergraduate Research: 
A Road Map for Meeting 
Future National Needs and 
Competing in a World of Change 


Joanne D. Altman, Tsu-Ming Chiang, Christian S. Hamann, 
Huda Makhluf, Virginia Peterson, and Sara E. Orel 


CUR White Paper No. 1 
Council on Undergraduate Research 


CUR 


Copyright ©2019 Council on Undergraduate Research 
All rights reserved 


Printed in the United States of America 
ISBN 978-0-941933-07-0 
Council on Undergraduate Research 


734 15th Street NW « Suite 850 
Washington, DC 20005 


www.cur.org/ 


Abstract 


The authors present evidence for the role of undergraduate research in college completion 


and preparation of a highly skilled workforce, particularly in STEM fields. 


Introduction: The Needs of Employers and the Nation 


Nearly 2 million students graduate from four-year institutions each year (NCES 2013), 
which would suggest a steady supply of skilled labor to the workforce. Yet employers still 
lament the dearth of new employees with the appropriate skills to succeed and advance in the 
workplace. Hart Research Associates (2015) report that more than 80 percent of employers 
expect students to have strong skills in communication, problem solving, and critical thinking; 
and more than 90 percent of employers think these skills are more valuable than a student’s 
specific major. Unfortunately, 58 percent of employers do not think recent graduates demonstrate 
these skills effectively for entry-level positions, and 64 percent feel that recent graduates are not 
prepared for advancement in a company. 

In addition to these critical workforce skills, there is a growing demand in the workforce 
for skilled labor in science and technology. At the same time, there has been a trend toward 
declining numbers of degrees in science disciplines. Only 40 percent of students who enter 
college intent on majoring in science, technology, engineering, and mathematics (STEM) 
disciplines graduate with STEM degrees, and only 20 percent of underrepresented minority 
students follow through in STEM (PCAST 2012). Economic projections show the number of 
STEM degrees earned annually will not meet the nation’s demand for more skilled workers such 
as practitioners, technicians, and manufacturers in myriad health-related fields (PCAST 2012). 
As a result, the United States is quickly falling behind on filling the science and technology 


positions necessary to keep the nation as a world leader. The President’s Council of Advisors on 
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Science and Technology (2012) concluded that the United States must increase the number of 


STEM degrees awarded annually by 34 percent to remain competitive. 


The Case for Undergraduate Research in Accomplishing Workforce Goals 


Baccalaureate students who have engaged in undergraduate research and creative 
experiences bring “skills in demand” with them to their first job and are better prepared to apply 
them successfully. As a means of encouraging and supporting students in STEM disciplines, 
undergraduate research is a particularly robust tool, and student participation in research has 
been shown to increase retention, persistence, and graduation rates in these areas (Lopatto 2010). 

Higher education institutions carry the responsibility to produce students ready to meet 
the demands of the workforce with the necessary broad skills as well as the appropriate degrees. 
Although the STEM disciplines have fully embraced this educational model, this approach is 
equally important in the arts and humanities (Gilliams et al. 2008; Osgood, Morris, and Rice 
2009). Longitudinal assessment data support these claims (Lopatto 2010). Institutions of higher 
learning are effective at producing workforce-ready graduate students when they offer students 
the opportunity for active learning or learning by doing (PCAST 2012). Research is the ultimate 
form of active learning. Students learn to conceptualize a problem, generate potential solutions, 
test them, and revise the question. Skills developed include perseverance, communication within 
groups, and ability to collaborate with others in ways that will help them work confidently with 
peers and supervisors in the workforce. 

This is particularly important for achieving the goal of increasing participation by 
underrepresented populations in STEM fields. These students tend to engage in structured 
research opportunities in higher percentages than do white, non-Latino students (Hurtado et al. 
2014). The structured programs develop communities that benefit black, Latino, and Native 
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American students, and foster their future academic and research pursuits. Assessment of 
undergraduate research repeatedly demonstrates its positive educational outcomes both in the 
short term (early-career) and long term (mid- and late-career; Laursen et al. 2010). As a result, 
87 percent of employers stated they were more likely to hire graduates who completed research- 
based projects (Hart Research Associates 2015), as the mentored research process more 
effectively develops critical thinking (Ausubel 2000; Handelsman et al 2004), improves 
motivation and persistence (Lopatto 2007), and builds confidence (Seymour et al. 2004). 
Students self-report that they feel “better able to think independently and formulate [their] own 
ideas” (Lopatto 2010, 50). Research experiences help students clarify their career goals 
(Seymour et al 2004; Lopatto 2003) and encourage them to apply to graduate school (Hathaway, 
Nagda, and Gregerman 2002). Finally, research involvement early in students’ college career 
helps them to remain in college and persist in STEM majors (Gregerman et al. 1998; Russell, 


Hancock, and McCullough 2007; Carter, Mandell, and Maton 2009). 


Conclusion 


A strong economy and a vibrant society thrive on an engaged and well-trained workforce. 
The evidence that undergraduate research supports these goals is clear. Thus, to accomplish the 
goal of increasing undergraduate research opportunities, it is essential to support teachers and 
researchers who invest in these high-impact practices. This support may take many forms, but 
interested and committed faculty members supported by substantive financial investment can 
help develop the next generation of creative and critical thinkers. Fostering these resilient and 
dedicated individuals is critical to maintaining the country’s leadership role in finding and 


implementing innovative solutions to current and future problems. Augmenting federal funding 
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streams for these high-impact practices will result in a demonstrated return on the investment of 


public money as the government seeks to strengthen the economy and American society.e 
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